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This invention relates to lamps and the like employing
acrylic ester type lenses and more particularly to a lamp
having an acrylic ester resin lens in sealing engagement
with a vinyl resin foam gasket which will not have a
crazing or other deleterious effect on acrylic ester resin
lenses.

It is conventional practice to provide automobile lamps
as, for example, tail lamps, with lenses made from acrylic
ester resins such as methyl methacrylate polymers.
Lenses of this type have excellent and undistorted trans-
parency, are economical to manufacture and are un-
breakable and durable,
with respect to the lamp housings in connection with
which they are used so as to prevent the ingress of mois-
ture, dirt and other clouding or otherwise deleterious
substances. It has been proposed to employ vinyl foam
gaskets for sealing the acrylic ester lenses because of
their sealing efficiency and economical manufacturing
costs. However, insofar as it is known, previous cfforts
to adapt vinyl foam gaskets for use with acrylic lenses
have been unsatisfactory because the gaskets had a dis-
torting or crazing effect on the lenses due undoubtedly
to plasticizers which exude from the vinyl foam gaskets.

It is an object of this invention to provide a lamp -as-
sembly comprising an acrylic ester resin type lens such as
a methyl methacrylate polymer lens in combinaticn with
a vinyl resin foam gasket which will not craze or other-
wise affect the acrylic ester lemses adversely. It is a
further object of this invention to provide a vinyl resin
foam composition useful in the manufacture of gaskets
suitable for use in abutting contact with acrylic ester
type lenses.

These and other objects are accomplished by preparing
a formulation consisting of about 100 parts by weight of
a vinyl resin such as a polyvinyl chloride polymer in
finely divided form, about 70 to 110 parts by weight of
a plasticizer, about 3 to 5 parts by weight of dibasic lead
phosphite and about 1 to 8 and preferably 2 to 4 parts
by weight of N,N’-dinitroso-N,N’-dimethyl terephthal-
amide, wherein the plasticizer is a polymeric epoxidized
vegetable oil having an oxirane oxygen content of about
5.0% to 7.0% and a degree of unsaturation which is
represented by an iodine number of about 0.5 to 1.5.
These ingredients are thoroughly mixed to produce a
polyvinyl plastisol which, on being heated to about 175°
F., the decomposition temperature of the N,N’-dinitroso-
N,N’-diméthyl terephthalamide blowing agent, will ex-
pand or foam, and on being heated further to a tempera-
ture in the vicinity of 350° F. will fuse into an elastic
sponge or foam material.

A gasket is formed from this formulation by providing
a mold having an enclosed cavity, depositing a sufficient
quantity of the foamable plastisol to completely ill it on
expanding and heating the plastisol to its fusion tempera-~
ture. During the heating process, the plastisol gels as
it reaches its gelling temperature of about 125° F. and
expands or foams as it reaches the decomposition tem-
perature of the blowing agent to fill the mold cav1ty
On reaching the fusion temperature, the plastisol is con-
verted into an elastic sponge or foam gasket.

Other objects and advantages of this invention will be-
come apparent from the following detailed descrlptlon
thereof, reference being had to the accompanying draw-
ings, in which:

The lenses are desirably sealed
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FIGURE 1 is a lamp assembly; and

FIGURE 2 is a cross-sectional view of the lamp as-
sembly of FIGURE 1 taken along line 2—2.

In a broad senmse the present invention is concerned
with a vinyl foam gasket which is assembled in sealing
contact with acrylic ester type lenses and which will not
have a crazing or other harmful effect on the lenses. As
shown in FIGURE 2 of the drawing, a lamp assembly
in accordance with the present invention consists of a
lens element 10, a housing element 12 which supports an
electric bulb and socket assembly 14, and a gasket 16
which is interposed between an annular portion 18 of
the housing and an annular projecting rib 20 of the lens.
Studs 22 secure the lens element 10 to the lamp housing
12. The studs 22 pass through the relatively heavy
cylindrical portions 24 of the lens. The cylindrical por-
tions 24 are of a length such that the gasket member 16
is sealingly clamped between the lens element 10 and
the lamp assembly 12 as shown.

The lamp socket 14 is retained within a circular open-
ing of the housing 12 by means of the flanged portion
26 of the lamp socket and the retaining ring 28 which
clamp the edges of the housing 12 opening between them.
The housing assembly 12 is provided with a bracket 30
by which it may be attached to a car body or the like.

The basic objective of the present invention is the pro-
vision of a vinyl foam gasket which does not adversely
affect ihe optical or other properties of acrylic-type lenses.
It is known that among the synthetic plastics, methyl
methacrylate polymers are outstanding in stability and
in optical properties, particularly in clarity and light
transmission. It is normally expected that methyl meth-
acrylate lenses suffer practically no discoloration after
years of outdoor exposure. Other acrylic-type polymers
such as ethyl methacrylate and ethyl or methyl acrylate
polymers having similar desirable charactenstlcs may
also be used.

As stated above, the present invention is particularly
concerned with the provision of a vinyl foam gasket
which may be employed as a seal in abutting relationship
with an acrylic lens without crazing or otherwise adversely
affecting the optical and physical properties of the acrylic
material. In the preferred form of the invention a vinyl
plastisol is formulated which consists of the following
ingredients: ’

Parts

Polyvinyl chloride resin_ . _ o 100

Polymeric epoxidized vegetable oil plasticizer..__.. 90

Dibasic lead phosphite stabilizer ... __._..____._. 5
N,N’-dinitroso-N,N’-dimethyl terephthalamide blow-

NG AGEMt o 2

Suitable gaskets for use in-accordance with the present
invention may be manufactured from formulations in
which the plasticizer is varied from about 70 to about
110 parts by weight, the dibasic lead phosphite is varied
from about 3 to 5 parts by weight and the N,N’~dinitroso-
N,N’-dimethyl terephthalamide blowing agent is varied
from about 1 to 8 parts and preferably from 2 to 4 parts
by weight.

The polyvinyl chloride resin component of the plastisol
may be admixed with a polyvinyl acetate resin or the
resin ingredient may consist of a copolymer of polyvinyl
chloride and polyvinyl acetate. Copolymers of vinyl
chloride and vinyl acetate, polyvinylidene chloride, poly-
vinyl butyral or the like may also be used. It is pre-
ferred, however, that the resin component consist essen-
tially of polyvinyl chloride resin.

The polymeric epoxidized vegetable oil employed in
the above formulation is a hydrogenated epoxidized
vegetable oil having an oxirane oxygen content of be-
tween about 5% and 7% and an iodine number of about
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0.5 to 1.5 and preferably a value of about 1. In order
that the -epoxy oils have an oxirane -oxygen percentage -of
between 5% and 7% after hydrogenation, it is, of course,
necessary . that the cils contain over 5% oxirane oxygen
before hydrogenation. During hydrogenation the cxirane
oxygen -content is reduced about 0.3% to 0.4% and ac-
cordingly in order to provide an epoxidized ocil having
an oxirane oxygen content of at least 5%, it is necessary
to hydrogenate a vegetable oil having an oxirane exygen
content of about 5.3% to 5.4%. During the hydrogena-
tion, the double bonds in the oil become saturated to the
point where an iodine number of about 0.5 to 1.5 is ob-
tained.

By the term “vegetable oils” is meant oils such as
soybean, cottonseed and safflourseed. It is preferred to
use a polymerized linseed oil having a molecular weight
in the vicinity of 1000, an oxirane oxygen percentage of
about 6 and an iodine number of about 1. The epoxized
vegetable oils involved in this invention are fully-described
in the United States Patent No. 2,822,368.

The iodine numbers as used herein refer to those ob-
tained according to ASTM D-1467-57T (Wigs number).
The oxirane oxygen percentages are those determined by
the Durbetaki method (Anal. Chem. 28, 2000 1956).

Gaskets prepared -from the. above-described plastiscl
formulation may be conveniently prepared as follows. A
two-part mold is provided having an enclosed mold cavity
of the shape of the gasket 16. A quantity of the foam-
able plastisol is deposited within the mold cavity which
is sufficient -on expanding to fully occupy the mold cavity.
The vinyl plastisol formulation described above will gel
on being subjected to heat at a temperature of about
125° F. The N,N’-dinitroso-N,N’-dimethyl terephthal-
amide blowing agent will decompose at approximately
175° F, to release nitrogen gases capable of blowing or
expanding the gelled plastisol. At temperatures of about
350° F. the plastisol will fuse as is well known in the art.

After the foamable plastisol has been deposited in the
mold cavity, the mold is inserted in an oven maintained
at about 350° F. After a few minutes the plastisol ma-
terial is heated to the decomposition temperature of the
blowing agent, about 175° F. While the temperature
rises to the fusion temperature, the plastisol expands to
form an elastic foam product. A detailed procedure for
preparing a suitable gasket from these formulations is dis-
closed in the patent application Serial No. 806,548 filed
April 15, 1959 and assigned to the assignee of the present
invention.

While the embodiment of the present invention as here-
in described constitutes a preferred form, other forms
may be adopted within the spirit of the invention,

We claim:

1. A lamp assembly comprising in combination, an
acrylic resin lens element, a lamp housing adapted to sup-
port said lens element and a vinyl foam gasket clamped
between said housing and said lens element, said vinyl
foam gasket being formed from a vinyl plastisol com-
prising about 100 parts by weight of a finely divided vinyl
resin dispersed in about 70 to 110 parts by weight of a
plasticizer consisting of a polymeric epoxidized vegetable
oil having an oxirane oxygen content of about 5% to 7%
and a degree of unsaturation represented by an iodine
number of about 0.5 to 1.5.
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2. A lamp assembly comprising in combination, a
methl methacrylate polymer lens. element, a housing
adapted to support said lens and a vinyl foam gasket
clamped between said lens and said housing in sealing
relationship, said vinyl foam being formed from a plastisol
composition comprising a polyvinyl chloride. resin dis-
persed in a plasticizer which is a polymeric epoxidized
vegetable oil having an oxirane oxygen content of about
5% to 7% and a.degree of unsaturation represented by
an iodine number of about 0.5 to 1.5.

3. A lamp assembly comprising in combination a
methyl methacrylate . polymer lens element, a housing
adapted to support said: lens and a vinyl foam gasket
clamped between said lens and said housing in sealing
relationship, said vinyl foam being formed from a plasti-
sol composition comprising a polyvinyl chloride resin
dispersed in a -plasticizer which is a polymeric epoxidized
vegetable oil having an oxirane oxygen content of about
5% to 7% and a degree of unsaturation represented by
an iodine number of about 0.5 to 1.5, said resin and
plasticizer being present in proportions of about 100
parts by weight of the resin to. about 70 to about 110
parts by weight of the plasticizer.

4, A lamp assembly comprising in combination a
methyl methacrylate -polymer lens element, a housing
adapted to support said lens and a vinyl foam gasket
clamped between said lens and said housing in sealing
relationship, said vinyl foam being formed from a plastisol
composition consisting substantially of 100 parts by
weight of polyvinyl chloride resin dispersed in about
70 to 110 parts by weight of a plasticizer which is a
polymeric epoxidized vegetable oil having an oxirane oxy-
gen content of about 5% to 7% and a degree of unsatura-
tion represented by an iodine mumber of about 0.5 to
1.5, about 3 to 5 parts of dibasic lead phosphite and about
1 to 8 parts by weight of N,N’-dinitroso-IN,N’-dimethyl
terephthalamide.

5. A lamp assembly comprising in combination a
methyl methacrylate polymer lens element, a housing -
adapted to support said lens and a vinyl foam gasket
clamped between said lens and said housing in sealing
relationship, said vinyl foam being formed from a plastisol
composition comprising about 100 parts of a polyvinyl
chloride resin dispersed in about 90 parts of a plasticizer
which is a polymeric epoxidized vegetable oil having an
oxirane oxygen content of about 5% to 7% and a degree
of unsaturation represented by an iodine number of about
0.5 to 1.5, about 4 parts by ‘weight of dibasic lead phos-
phite and about 2 to 4 parts by weight of N,N’-dinitroso-
N,N’-dimethyl terephthalamide.
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